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The headline target of the Council of Australian Governments 'closing the gap' agenda is the elimination of the difference between Indigenous and non-Indigenous life expectancy in Australia. While this in and of itself is a worthwhile (if difficult to achieve) aim, life expectancy represents just one aspect of physical and mental health. Instead, the World Health Organization (WHO 2006) defines health as 'not only the absence of infirmity and disease but also a state of physical, mental and social wellbeing'.
This definition of health makes it clear that individuals can be completely free of disease and appear in a physical sense to be healthy but, because of low mental or social wellbeing, be quite unhealthy. Similarly, a person may have one or a number of chronic conditions but, because of a supportive family or community, consider themselves to be quite healthy.
Indigenous Australians extend the definition of health even further and also use a much broader definition of health than the absence of disease. In 1990, the National Aboriginal Health Strategy defined health as follows: 'Health does not just mean the physical wellbeing of the individual but refers to the social, emotional, spiritual and cultural wellbeing of the whole community' (National Health and Medical Research Council (NHMRC) 1996, cited in Jackson and Ward 1999) . That is, not only is one's own wellbeing important, but so too is the wellbeing of the community in which one lives and has ongoing attachment. This definition is not without problems and may, according to Boddington and Raisanen (2009) be 'so broad in compass it may with some justification be said not to be a definition of health at all, but of something far more encompassing'.
Notwithstanding this complicated relationship between physical health and wellbeing, previous research has demonstrated a clear empirical link between physical health and subjective wellbeing. For example, in Kahneman and Deaton (2010) , having a health condition was found to be negatively associated with emotional wellbeing and life satisfaction. What's more, the size of the association was quite large -similar in magnitude to marital status and income. Unlike changes in income (Shields, Wheatley Price and Wooden 2009) , however, individuals only tend to experience partial adaptation to disability (Oswald and Powdthavee 2008) . That is, even after a number of years, individuals who become disabled reported lower levels of life satisfaction than previously.
Analysis has also shown that reporting relatively low levels of subjective wellbeing was associated with worse self-assessed health into the future (Siahpush, Spittal and Singh 2008) . That is, not only does physical health determine emotional wellbeing and life satisfaction, but it is also determined by it. The link between mental health and subjective wellbeing (and emotional wellbeing in particular) is even clearer. Operationally, the question often used to identify negative affect (or periods of intense feelings of sadness) often comes from the module on psychological distress and either the Kessler-5 (K5) or Kessler-10 (K10) scale (Australian Bureau of Statistics (ABS) 2010). Scores on these scales are used as predictors of mental health-related conditions and are, empirically, negatively correlated with positive measures of emotional wellbeing (like happiness) and life satisfaction. Nonetheless, mental health and wellbeing are distinct concepts, as noted by the Social Health Reference Group (2004), with those with mental health conditions often able to obtain high levels of wellbeing (provided they receive sufficient support in doing so).
Indigenous Australians report lower levels of physical health than the nonIndigenous population. At around 22 per cent, Indigenous Australians were around twice as likely to report that their health was either fair or poor compared to non-Indigenous Australians (ABS/Australian Institute of Health and Welfare (AIHW) 2010). Although Indigenous adults were found to be only slightly less likely to have a long-term condition than non-Indigenous adults (based on analysis of the 2004-05 National Aboriginal and Torres Strait Islander Health Survey (NATSIHS)), the difference was much greater when the relatively young Indigenous age profile is taken into account. When age-standardised, Indigenous Australians in 2004-05 were 1.6 times as likely to report that they had asthma, 3.4 times as likely to report diabetes/high sugar levels and 10.0 times as likely to report a kidney disease.
There is a large literature on the determinants of Indigenous health. However, most of the empirical analysis has tended to focus on reasonably narrow definitions of health and narrowly defined determinants. This is not surprising, because the focus of much of the analysis is on explaining the difference between Indigenous and non-Indigenous Australians. Explaining differences between the two populations necessitates using data that contains both populations and measures that are applicable to both. The aim of this paper is to summarise new research on the determinants of Indigenous health using data from the 2008 National Aboriginal and Torres Strait Islander Social Survey (NATSISS). Before then, I summarise some of the available literature on the determinants of Indigenous health.
The determinants of Indigenous health
There is a considerable amount of research on the physical health of Indigenous Australians in general, and the determinants of the gap between Indigenous and non-Indigenous Australians in particular. Firstly, Indigenous Australians are more likely to live in remote and very remote Australia than the non-Indigenous population -areas where access to health services can be difficult. Indigenous Australians need to travel greater distances to access primary health services and, even more so, hospitals and other expensive health procedures (ABS/ AIHW 2010).
Secondly, Indigenous Australians start off with worse health outcomes than the non-Indigenous population. They are more likely to be born prematurely and to have low birth weight (ABS/AIHW 2010), due in part to the fact that Indigenous mothers are much more likely to be relatively young and to smoke and/or drink alcohol during pregnancy. Indigenous Australians also experience worse physical health outcomes through childhood and into adolescence. They are less likely to have been breastfed up until 12 months, have a worse diet, were less likely to be vaccinated at a young age, more likely to be exposed to passive smoking, more likely to have a long term health condition, and more likely to have been hospitalised due to illness and/or injury (ABS/AIHW 2010).
Research in other contexts clearly demonstrates a link between childhood physical and mental health and later health outcomes. For example, Blackwell, Hayward and Crimmins (2001: 1280) conclude that:
…respondents who experienced childhood health problems were more likely to experience a variety of chronic illnesses and conditions such as cancer, lung illnesses, cardiovascular conditions, and arthritis/ rheumatism.
Results from the Aboriginal Birth Cohort study are beginning to show this link for a cohort of Aboriginal children born between January 1987 and March 1990 in Darwin (Sayers et al. 2011) . One of the explanations for poor adult physical health amongst Indigenous Australians is likely to be poor child and adolescent health.
The socioeconomic status of Indigenous children is one of the main determinants of their poor physical health status. However, socioeconomic status also has an effect on health throughout the lifecourse. The association between an individual's social and economic status and their health has long been established (Matthews, Jagger and Hancock 2006; Wilkinson and Marmot 2003) . In the Indigenous context, Biddle (2006) showed that not only were there high returns to education for Indigenous health, but that the difference between Indigenous and non-Indigenous Australians in terms of education outcomes explained a large component of the gap in self-assessed and physical health. Using a greater range of socioeconomic variables, Booth and Carroll (2008) found that economic factors explained around half of the gap in self-assessed health between Indigenous and non-Indigenous Australians.
The link between socioeconomic status and health is not unique to the Indigenous population. However, there are other factors that in the Australian context at least are unique to the Indigenous population. First is a history of dispossession of land and exclusion from citizenship rights. Much of the social determinants of health literature focuses on the negative health effects of having a lack of control of one's life (Wilkinson and Marmot 2003) . Given the importance of land to Indigenous culture and the historic removal of Indigenous Australians from many parts of the Australian continent (Broome 2010) , it is quite likely that this has had long-lasting effects on physical and mental health.
Related to the dispossession of Indigenous land is the denigration of Indigenous culture within Australia through much of its history since European colonisation.
Since at least the mid 1800s, Indigenous Australians were seen as part of a 'dying race' that would either be incorporated into the non-Indigenous population through intermarriage or die out through excess mortality or low fertility (Smith 1980) . The clearest expression of this is the 'stolen generations' or Indigenous children who were forcibly removed from their natural families due to their indigeneity (Broome 2010 ). As will be seen later in this chapter, this is still having ongoing health effects on those who were removed and on their families.
A final potentially negative effect on health is ongoing discrimination in Australia towards Indigenous Australians and racism in everyday life. Discrimination refers to:
…a situation in which persons … who are equally productive in a physical or material sense are treated unequally in a way that is related to an observable characteristic such as race, ethnicity or gender (Altonji and Blank 1999: 3168) .
According to Dunn et al. (2004: 411) , this includes 'a belief in a racial hierarchy, in racial separation and in "race" itself' as well as new forms of racism like intolerance towards specific cultural groups.
Discrimination is very difficult to detect using standard data sources, however there is evidence that an Indigenous Australian with the same level of education and experience as a non-Indigenous Australian has a lower probability of employment and a lower income (Hunter 2004 ). While it is not possible to control for unobservable characteristics in the data used in Hunter (2004) , experimental data would suggest that a person with a recognisably Indigenous name is less likely to be treated favourably in the labour market than someone with a name not identifiable as being Indigenous (Booth, Leigh and Varganova 2010) .
Regardless of whether a person is actually discriminated against, in terms of health effects it is perhaps equally important whether they themselves perceive that they experienced discrimination. Biddle (2011a) showed that Indigenous Australians were significantly and substantially more likely to report that they were discriminated against compared to non-Indigenous Australians both when applying for a job and also in their current job (in terms of seeking promotion and other employment conditions).
Despite the potential negative effects on Indigenous health just discussed, there are also a number of positive aspects identified in the literature. While the pressures on Indigenous culture have been cited as a potential determinant of ill health, it should always be kept in mind that the converse of this is that those who are able to maintain key aspects of Indigenous culture and heritage are likely to benefit from the protective health benefits that cultural participation can bring. Related to this, Rowley et al. (2008) found relatively low morbidity and mortality in a remote Northern Territory Indigenous community (compared to the rest of the Territory). The authors speculated that the ability to maintain a healthy lifestyle and the ability to maintain control over their own culture was a key explanation for this positive health effect.
Relationship between self-assessed health and other measures of wellbeing
Previous analysis (Biddle 2006; Booth and Carroll 2008) has shown that even after controlling for a wide range of socioeconomic variables, Indigenous Australians are more likely to report their health as being fair or poor than the non-Indigenous population. Although this analysis gives some indication as to what the determinants of self-assessed health are in general, they did not give any indication as to whether these determinants held, and what the size of the association is for the Indigenous population in isolation. Furthermore, it is not possible with datasets like the NATSIHS to look at Indigenous-specific determinants of health like cultural/language maintenance or discrimination.
In order to test for Indigenous-specific determinants of health, Table 5 .1 presents summary statistics and Table 5 .2 results from econometric analysis of the 2008 NATSISS. The dependent variable is the probability of reporting one's health as being fair or poor. 1 The main conclusions from the analysis hold when using all five self-assessed health categories and estimating using the ordered probit model. However, it is more difficult to interpret the size of the association using ordered probit so the simpler binary probit model is used. One of the limitations of the 2008 NATSISS for analysing the determinants of health is the focus on self-reported health measures. However, the subjective nature of self-assessed health is also one of its strengths. By focusing on how an individual actually feels (rather than how one might expect them to feel based on objective characteristics) it is possible to obtain more accurate predictions of future behaviour. According to Clark, Frijters and Shields (2008: 119; referring to Kahneman et al. 1993 ):
…[m]any panel studies have found that subjective wellbeing at time t predicts future behaviour, in that individuals clearly choose to discontinue activities associated with low levels of wellbeing.
Results in Table 5 .2 are presented across two models. Model 1 is very similar to previous analysis with the explanatory variables being standard demographic and socioeconomic measures. In Model 2, on the other hand, a range of Indigenous-specific variables are used, representing different aspects of Indigenous language and cultural maintenance, financial stress, feelings of safety, neighbour or community problems, discrimination and forcible removal from one's natural family. Notes: The base case individual for all estimations is: male; aged 35-54; lives in non-remote Australia; is married; lives in a couple family without children with Indigenous Australians only in the household; speaks English at home and did not change usual residence in the previous 5 years; employed full-time as a manager or professional outside of the CDEP scheme; has completed Year 12; and does not have a qualification. *** Marginal effect for which the coefficient is statistically significant at the 1% level of significance. ** Marginal effect for which the coefficient is statistically significant at the 5% level of significance.
* Marginal effect for which the coefficient is statistically significant at the 10% level of significance.
Source: Customised calculations using the 2008 NATSISS
There are a number of policy-relevant results contained in Model 1. Indigenous Australians in remote Australia are less likely to report their health as being fair or poor compared to those in non-remote Australia. This may reflect language differences in interpreting the question with Sibthorpe, Anderson and Cunningham (2001) noting the limitations of a global self-assessed health measure when applied to all Indigenous populations regardless of language background. However, it is important to note that the results hold after controlling for whether or not the person speaks a language other than English at home or when estimating on those who speak English only. Taking the results at face value, however, analysis of the 2008 NATSISS would tend to support the findings in Rowley et al. (2008) that living in a remote area has a protective effect on health.
Being out of the labour force was associated with poorer health on average. There is, however, a strong potential that having poor health leads to opting out of the labour force rather than the other way around. At the very least, the causal influence is likely to run in both directions. However, those who are unemployed are, by definition, actively seeking work and willing to commence work if the opportunity arises. The fact that they are also significantly and substantially more likely to report that they had fair or poor health suggests that for Indigenous Australians, employment status does impact on health.
It is important to note that those whose main job was in the Community Development Employment Program (CDEP) scheme did not have a significantly different probability of reporting fair or poor health than those in mainstream employment. Furthermore, using a separate (but unreported) test, those in the CDEP scheme were less likely to report fair or poor health than those who were unemployed, the other natural comparison group. To the extent that the CDEP scheme provided an alternative to unemployment benefits in certain communities in 2008, the analysis in Table 5 .2 gives circumstantial evidence of a positive effect on health. This supports the finding in Biddle (2011b) that Indigenous Australians in the CDEP scheme reported higher subjective wellbeing (happiness and sadness) than those who were unemployed.
There was a non-linear association between education and health. Those who had completed Year 9 or less had a significantly and substantially higher probability of reporting fair or poor health than the base case (those who had completed Year 12) and, based on a separate test, those who had completed Year 10 or 11. However, there was no difference between those who had completed Year 10 or 11 and those who had completed Year 12, nor was there any association with post-school qualifications. This supports the finding in Biddle (2011b) that, in terms of wellbeing, lower levels of education are of greatest importance for Indigenous Australians.
The results in Model 1 generally represent mainstream determinants of health. Estimating the associations for the Indigenous population separately shows how these determinants manifest for the Indigenous population, although there is nothing particularly Indigenous-specific about them. The additional variables included in Model 2, however, show that Indigenous-specific variables are important in explaining variation within the Indigenous population in terms of self-assessed health. While there was no association with Indigenous language maintenance, results presented in Table 5 .2 showed a small association between involvement in Indigenous culture. Furthermore, those who felt they were able to have a say on important issues and those with high levels of generalised trust were less likely to have fair or poor health, as were those who did not experience financial stress (through running out of money) and those who felt safe at home.
One cannot be too confident about the direction of causality in the above Indigenous-specific variables. It is quite possible that one's health affects these variables as much as being affected by them. However, they do give an indication that cultural maintenance and broader notions of community wellbeing have a strong interaction with health. It would really only be with an Indigenousspecific longitudinal dataset that the causal direction could be established (a point returned to in the concluding section).
Given the way the variables are defined, it is much more likely that the last three variables are affecting health rather than being affected by it. Specifically, those who were discriminated against were more likely to report fair or poor health as were those who were removed from their natural family and those who had relatives removed. While this is likely to represent a causal influence, it is a little difficult to identify specific policies that stem from these results. On the one hand, most forms of discrimination based on Indigenous status are illegal in Australia. However, more than one-quarter of the population reported that they felt discriminated against, so clearly policies alone are not sufficient in this area. Furthermore, the policy of forcibly removing children from their family is a historical rather than a current one. This notwithstanding, the results do demonstrate the potentially long-term effects of such policies, and do support to a certain extent calls for compensation by those who were affected.
Concluding comments
The determinants of Indigenous health are likely to interact in complex ways, with no single factor completely dominating. Those Indigenous Australians who start off with poor health are likely to find it relatively difficult to complete education, achieve stable employment and receive a decent income. Furthermore, mainstream education completion has been shown to enhance rather than act as a barrier to Indigenous cultural participation -a further determinant of broad notions of health. Despite this complexity, there exists a rich range of data sets that can be used to show the size and strength of the association between potential health risk factors and physical or self-assessed health, including the 2008 NATSISS. While it is not possible to conclusively test for the effect of particular policies, nor is it possible to establish causal relationships, the analysis of associations at least hints at policy priorities.
Ultimately, what the results presented in this paper show is that focusing on mainstream determinants of health (like those in the Closing the Gap agenda) will quite possibly lead to improvements in health. Increasing Indigenous education is likely to extend Indigenous life expectancy, as will improving access to employment opportunities. However, it will not be enough to close the gap entirely. Until Indigenous Australians no longer feel they are discriminated against and until a complete rapprochement with the stolen generations takes place, gaps between Indigenous and non-Indigenous Australians in health outcomes are likely to remain.
Furthermore, results presented in this paper would suggest that it does matter how policies on Closing the Gap are pursued. Indigenous Australians living in remote Australia have better self-assessed health (on average) than those in non-remote parts of the country, after controlling for other characteristics. If Indigenous Australians in remote areas are forced or even encouraged to move to other parts of the country in an attempt to improve employment and education, then there may be countervailing effects on health. Furthermore, removal of the CDEP scheme is a current aim of government policy. I have not seen any evidence that convincingly links having a CDEP scheme available in an area to Indigenous Australians opting out of mainstream employment. It is doubtful, therefore, that removing the scheme will in and of itself improve access to mainstream employment. It would appear from results in this paper though that the scheme (as it was structured in 2008) may have a protective effect on health. Removing the CDEP scheme and moving Indigenous Australians onto unemployment benefits will quite likely worsen Indigenous health with debatable effects on non-CDEP employment.
The results presented in this paper were all based on cross-sectional data. While this analysis provides useful insights, the strength of the policy conclusions are seriously constrained. However, there are no specific datasets with a large enough Indigenous sample and enough Indigenous-specific questions to be able to accurately identify the factors that influence Indigenous health. For example, it is not possible to test whether moving into or out of employment in general -or the CDEP scheme in particular -changes one's health. It may well be that those who are currently employed have other unobserved characteristics that influence their health. Alternatively, it is not possible to show whether changes in cultural participation influence health. Perhaps more importantly, it is not possible to analyse or even control for the effect of child health on later physical or mental health.
The Closing the Gap agenda on life expectancy is generational. There is still time in 2011 to develop the evidence base that will enable governments to achieve this aim. A part of this evidence base is analysis of the NATSISS (or the NATSIHS). However, this alone will not be enough. Proper randomised controlled trials that test for the causal effect of specific policies is a part of this process. So too is a longitudinal survey specifically designed for the Indigenous population that contains data across the lifecourse. With this in mind, I renew the call for a National Closing the Gap Survey (first raised in Biddle and Yap 2010) that would provide an annual tracking of progress in achieving the Closing the Gap targets, and allow the development of a more robust evidence base to support Indigenous policy in Australia by allowing researchers to ask 'what influences Indigenous health', rather than 'what is associated with Indigenous health'.
